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(54) IMAGE RECOVERING DEVICE 

(57)Abstract: 

PURPOSE: To eliminate non-coincidence in relation between the 
spreading function of blurring and obtained image data and to easily 
correct the uncertainty of the image data at the end of the image 
data. 

CONSTITUTION: This image recovering device is constituted of a 
blurring information detecting means 1 detecting the blurring of an 
object image from an object image recording medium 6, an image 
data readout direction control means 2 controlling a picture 
element arranging direction in a blurring direction by reading out 
the image data on the object image recording medium by means of 
an image data readout means 3 being a photoelectric conversion 
element based on the blurring direction, an image recovery function 
setting means 4 setting the correction function of the deterioration 
of the image based on the spreading function of the image 
according to blurring magnitude information, and an image recovery 
means 5 performing arithmetic operation to correct and recover 
the image data deteriorated by the blurring based on the object 
image data and the recovery function. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A blurring information detection means to detect the blurring information about blurring of the 
photographic subject image currently recorded on the photographic subject image record medium, The image 
data readout means which consists of an optoelectric transducer for reading said photographic subject image, A 
read-out directional-control means to control based on the information on the direction of blurring detected by 
said blurring information detection means in the direction of blurring of the pixel array direction of the read-out 
means of said image data, An image restoration function setting-out means to set up the restoration function for 
correcting degradation of an image based on the function of the breadth of the image by blurring of the image in 
which reading appearance was carried out by the information on the magnitude of blurring detected by said 
blurring information detection means, Image restoration equipment characterized by providing an image 
restoration means to perform the operation for carrying out correction restoration of the image data which has 
deteriorated from the image data of the photographic subject acquired by said image data read-out means, and 
the restoration function obtained from said image restoration function setting-out means. 

[Claim 2] Image restoration equipment possessing an image restoration function setting-out means to set up the 
restoration function which consists of an inverse matrix of the spread function of the image by blurring 
according to claim 1 . 

[Claim 3] Image restoration equipment possessing an image restoration function setting-out means to set up the 
restoration function of the spread function of the image by blurring which consists of a matrix expressed that 
image data is extrapolated in the edge of a screen according to claim 1 . 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the blurring image restoration equipment which performs the 
image processing which restores the degraded minute and is reproduced from the photographic subject image 
on a still photograph including degradation of the image by blurring, or a film. 
[0002] 

[Description of the Prior Art] Generally, photo electric translation of the photographic subject image is carried 
out, and there is equipment which performs an image processing using arithmetic units, such as a computer. It is 
proposed about the technique and equipment which restores degradation of the image produced by blurring at 
the time of photography etc. using this image processing system. In such image restoration processing, the blot 
and breadth to the image of the circumference of it of one point with the image which leads to degradation of an 
image are mathematically treated as a spread function, and data processing is made possible. 
[0003] For example, as shown in JP,62-127976,A, data processing is carried out about "blurred", "blurring", and 
"aberration" to the picture signal acquired by the optoelectric transducer using the function which has those 
reverse properties, and the approach of amending an image is proposed. 

[0004] Moreover, the approach of restoring to the subject-copy image which is a photographic subject image of 
the origin which does not have blurring is proposed by JP,3-159482,A using the picture signal and the inverse 
matrix of the spread function of this image. 

[0005] Moreover, the approach of performing the Fourier transform about this image data and spread function, 
respectively, restoring an image within the Fourier space, and restoring a subject-copy image by the inverse 
Fourier transform is also common knowledge. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the case of a blur or aberration, the spread function of 
the image which does degradation of the image by blurring, such as blurring, is-like difference 1 -dimensional 
breadth. That is, in the case of pin dotage or aberration, the breadth of a point is produced two-dimensional, and 
this leads to degradation of an image. However, in the case of blurring, the point of one point draws a certain 
locus, produces breadth on a screen, and degrades an image. 

[0007] Moreover, although it is known that it is several Hz or less, when the frequency of blurring performs 
photography with a camera in 1 /several 10 second at the dimension of the location of an image, blurring under 
the exposure is changing linearly. That is, since blurring in the photograph which degradation of the image by 
blurring produces in the usual photography is a straight line mostly, as for the spread function of the image by 
blurring, an one curvilinear deer is also conjectured that the most is a straight line (R> drawing 5 5 reference). 
[0008] Therefore, when reading an image with a photoelectrical change component, those data are the data 
according to the fine field called a pixel, i.e., the data according to a discrete location. When the spread function 
has arisen in homogeneity two-dimensional, especially the directivity of the array of a pixel does not have a 
problem. It should become equivalent data in every direction. 

[0009] However, case [ single dimension-/ a spread function ], the image data obtained by the array direction 
which is a pixel differs. Therefore, the spread function of blurring may become unsuitable to image data. When 
there is a locus of blurring in the direction of slant to a pixel array, it is because a data list does not become 
straight line-like. That is, when the array of a pixel differs from the direction of blurring, the image data 
obtained will blur, degradation from the subject-copy image by blot of other pixels by the factor of an except 
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will be included, and restoration will become impossible only with the spread function of blurring. 
[0010] Moreover, in the part of the edge of the image data obtained, in bearing of blurring, and a reverse part, 
even if it is the case where the Fourier transform is performed even when treating the spread function of 
blurring as a matrix in order that the video signal of the part which is not contained may mix in a subject-copy 
image, an indefinite factor will be included and enough images cannot be restored. 

[001 1] Then, this invention aims at offering the blurring image restoration equipment which loses the inequality 
of the spread function of blurring, and the relation of the image data obtained, and amends the indeterminacy of 
the data in an image data edge easily. 
[0012] 

[Means for Solving the Problem] A blurring information detection means to detect the blurring information 
about blurring of the photographic subject image currently recorded on the photographic subject image record 
medium in order that this invention may attain the above-mentioned object, The image data readout means 
which consists of an optoelectric transducer for reading said photographic subject image, A read-out 
directional-control means to control based on the information on the direction of blurring detected by said 
blurring information detection means in the direction of blurring of the pixel array direction of the read-out 
means of said image data, An image restoration function setting-out means to set up the restoration function for 
correcting degradation of an image based on the function of the breadth of the image by blurring of the image in 
which reading appearance was carried out by the information on the magnitude of blurring detected by said 
blurring information detection means, The image restoration equipment which consists of image data of the 
photographic subject acquired by said image data read-out means and a restoration function obtained from said 
image restoration function setting-out means with an image restoration means to perform the operation for 
carrying out correction restoration of the image data which has deteriorated is offered. 

[0013] The image restoration equipment which furthermore has an image restoration function setting-out means 
to set up the restoration function which consists of an inverse matrix of the spread function of the image by 
blurring, or an image restoration function setting-out means to set up the restoration function of the spread 
function of the image by blurring which consists of a matrix expressed that image data is extrapolated in the 
edge of a screen, in said image restoration equipment is offered. 
[0014] 

[Function] The direction of blurring, the array direction of a pixel, or the scanning direction of the above image 
restoration equipments of a configuration that detects an image corresponds, and an image is read. 
[0015] Moreover, blurring is treated as a linear thing of the pixel array direction of a pixel flat surface, with an 
image restoration function setting-out means, it is expressed with the regular two-dimensional determinant 
which connects 1 -dimensional image data [ as opposed to the pixel of the direction of blurring for the spread 
function of the image by blurring ], and subject-copy image data in case there is no blurring, and the restoration 
function which consists of an inverse matrix of this matrix is set up. Similarly, blurring is treated as a linear 
thing of the pixel array direction of a pixel flat surface, and in the edge of a screen, it is constituted so that 
image data may be extrapolated. 
[0016] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0017] It is a block diagram for explaining the fundamental concept of the image restoration equipment of this 
invention to drawing 1 . 

[0018] In this image restoration equipment, the blurring information about blurring of the photographic subject 
image currently recorded on the photographic subject image record media 6, such as a film or photographic 
paper, blurs, and it is detected by the information detecting element 1 . 

[0019] Based on the information on the direction of blurring detected by said blurring information detecting 
element 1, the image data read-out directional-control section 2 controls the pixel array direction of read-out of 
the image data on the photographic subject image record media 6, such as a film, in the direction of blurring. 
[0020] And in order to read a photographic subject image, the image restoration function setting-out section 4 
sets up the restoration function for correcting degradation of an image based on the function of the breadth of 
the image by blurring of the image by which reading appearance was carried out using the information on the 
magnitude of blurring which the image data read-out section 3 which consists of an optoelectric transducer was 
formed, and was detected by said blurring information detecting element 1 . 
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[0021] And the operation for carrying out correction restoration of the image data which has deteriorated in 
blurring by the image restoration section 5 using the image data of the photographic subject acquired from said 
image data read-out section 3 and the restoration function obtained from said image restoration function setting- 
out section 4 is performed (the image data list at the time of rotating a pixel array is shown in drawing 6 
mentioned later as an example). 

[0022] Moreover, it expresses with the regular two-dimensional determinant which connects 1 -dimensional 
image data [ as opposed to the pixel of the direction of blurring for the spread function of the image according 
said image restoration function setting-out section 4 to said blurring ], and subject-copy image data in case there 
is no blurring, and in order to treat blurring as a linear thing of the pixel array direction of a pixel flat surface, it 
constitutes from such image restoration equipment so that the restoration function which consists of an inverse 
matrix of this matrix may be set up. 

[0023] By matching this restoration function with a full screen, and calculating it, though it is easy, it becomes 
possible to constitute the effective image restoration function setting-out section 4 and the image restoration 
section 5. 

[0024] Similarly, since blurring is treated as a linear thing of the pixel array direction of a pixel flat surface, it 

can also make it easy to constitute in the edge of a screen, so that image data may be extrapolated. 

[0025] Moreover, said image restoration equipment is carried in a camera, it can be detected by the blurring 

information detecting element in image restoration equipment, it can eat and come and blurring at the time of 

photography can be detected to blurring information, and it can also constitute from constituting so that the 

blurring information may be recorded on a film so that the precision and simplicity of image restoration may be 

improved. 

[0026] The configuration of the image restoration equipment as the 1st example by this invention is shown in 
drawing 2 and drawing 3 , and it explains to them. By this example, a photographic subject image and the 
blurring information at the time of photography are recorded at a silver halide film, and the example which 
reproduces an image without blurring is shown based on such information. Moreover, blurring information 
presupposes that it is recorded on the magnetic track 22 formed on the silver halide film 9 as the "direction" and 
the "magnitude" of blurring under exposure. 

[0027] In this image restoration equipment, actuation control of each configuration member is carried out by the 
sequence control section 8 which consists of a microcomputer etc. 

[0028] First, a silver halide film 9 is constituted by said magnetic track 22 formed along the direction of 
perforation, and the photographic subject image Records Department 23 which records a photographic subject 
image optically. 

[0029] This silver halide film 9 is looped around, and the film mount 7 is equipped with it, and it runs according 
to the feed device which is not illustrated. Moreover, said blurring information detecting element 1 , the image 
data read-out directional-control section 2, and the image data read-out section 3 are attached in said film mount 
7. 

[0030] Said blurring information detecting element 1 consists of the magnetic head 1 1, the corrugating circuit 
12, a magnetic-head stage 13, a magnetic-head motor 14, and a magnetic information read-out control circuit 
15. 

[0031] it is based on said sequence control section 8 — based on an indication signal, blurring information 
reading appearance is carried out, the directions control circuit way 1 5 moves said magnetic head 1 1 arranged 
on the magnetic-head stage 13 using the magnetic-head motor 14 along the magnetic track 22 on a film 9, 
reading appearance of the magnetic signal is carried out [ magnetic information reading appearance is carried 
out, ], and this signal is changed into blurring signaling information using a waveform shaping circuit 12. 
Thereby, the direction of blurring and the magnitude of blurring are detected. 

[0032] Next, said image data read-out directional-control section 2 consists of an image sensor base 16, an 
image sensor base revolution motor 17, and an image sensor base revolution motorised circuit 18, and the 
direction is controlled by the direction signal of blurring from the sequence control section 8. 
[0033] Said image data read-out section 3 consists of the pixel trains 20 and the optoelectric-transducer train 
actuation circuits 21 which consist of a charge storage mold optoelectric-transducer (CCD) train arranged in the 
shape of a grid two-dimensional, and actuation actuation is controlled by the sequence control section 8. 
Moreover, the image formation lens 19 is attached in this image data read-out section 3, and the photographic 
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subject image on the silver halide film 9 with which said film mount 7 is equipped is projected on said pixel 
train 20. Moreover, said pixel train 20 is laid in the image sensor base 16. 

[0034] Said image data read-out directional-control section 2 rotates the image sensor base revolution motor 17, 
and controls the rotation direction of the image sensor base 16 in which said pixel array 20 was laid so that 
either of the biaxial array directions of M x, y" where said pixel train 20 intersects perpendicularly, and the 
direction of blurring which said direction signal of blurring shows are in agreement. The photographic subject 
image in which reading appearance was carried out by said image data read-out section 3 is transmitted to the 
image restoration section 5. 

[0035] Next, the image restoration function setting-out section 4 sets up the restoration function for correcting 
degradation of an image based on the function of the breadth of the image by blurring of the image by which 
reading appearance was carried out using the information on the magnitude of blurring detected by said blurring 
information detecting element 1. Said image restoration section 5 corrects the photographic subject image on 
the silver halide film 9 which performed the operation for carrying out correction restoration of the image data 
which has deteriorated by blurring, and deteriorated by blurring from the image data of the photographic subject 
acquired by said image read-out section 3, and the restoration function obtained from said image restoration 
function setting-out section 4, and outputs. 

[0036] Next, actuation of said image restoration function setting-out section 4 is explained to a detail. Here, the 
magnitude information on blurring by which reading appearance was carried out means the die length of the 
locus on an image by blurring of one point on a certain photographic subject. Moreover, the photographic 
subject image which passes through the pixel top is compounded, and the photographic subject image of certain 
one on a film is copied. 

[0037] Therefore, the die length of the locus of blurring shows what range of a photographic subject image is 
compounded. Although image data has two-dimensional magnitude, since current, the direction of a locus of 
blurring, and the read-out direction of image data are in agreement, composition (blot) of the image by blurring 
has been generated only in one dimension of the array direction of image data. Moreover, a thing will be carried 
out, if the image data read-out directional-control section 2 controls the direction of the image data read-out 
section 3 and image data is read so that the direction of blurring and the longitudinal direction of the array of a 
pixel may be in agreement. 

[0038] Hereafter, n and m express the maximum of the side of image data, and the vertical address. 
[0039] The actually read image data is similarly expressed with a matrix (A). 
[0040] 
[Equation 1 ] 

a 1 » 1 a 1 , 2 • • ■ a 1 . ra 



(A) = 



a 2. 1 



a n, 1 



a 2. 2 



a n , 



a n, m 



(1) 



Moreover, subject-copy image data in case there is no blurring are similarly expressed with a matrix (B). 
[0041] 
[Equation 2] 

bl,l b 1 . 2 - • • b 1 , m 



(B) = 



b2, 1 b2, 2 



bn, 1 b n, 2 



b n, m 



(2) 



Now, the direction of blurring shall be the left from the right of a screen, and shall be k pixels about the 
magnitude. Moreover, photography is comparatively performed in the time of a short second, and when blurring 
can consider that it generated at uniform velocity and the subject-copy image data b without blurring express 
the pixel data a by which reading appearance was carried out, the data of each subject-copy image which passed 
through a certain measurement pixel top will be added every (1/K). 

[0042] And it is [Equation 3] when the matrix is set to (Ai) and (Bi) only paying attention to the pixel train of 
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one longitudinal direction, 
a 1 . 1 



(A i) = 



[Equation 4] 
(B i ) = 



a i , 2 

a i, m 

I 

b 1. 1 

b i, 2 

b i, m 



(3) 



(4) 



A next door and formula (5) It is expressed like. 

[0043] 

[Equation 5] 

h = k - 1 

a i, j =2 { (1/k) • (b i, j +h) } 

h = 0 • • • (5) 

h = k- 1 
= (1/k) • Eb i, j +h 
h= 0 

Here, it is m= 5 and k= 3 in order to simplify. A before type is explained using a matrix by the case where it 
carries out. In this case, in order to calculate ai4 and ai5, in subject-copy image data, the data bi6 and bi7 of a 
screen out of range are considered, and it is expressed as follows. 
[0044] 
[Equation 6] 

1110 0 0 0 
0 1110 0 0 
0 0 1110 0 
0 0 0 1 1 1 0 
0 0 0 0 111 



(Ai(h=l~5)) =(l/k) 



(BK h=l~7» 



(6) 



A matrix (H) is carried out like the following formulas (7), and it asks for an inverse matrix (H*), and is 

[Equation 71. 

1110 0 0 0 



0 1110 0 0 
CH) = 0 0 1110 0 
0 0 0 1 1 1 0 
0 0 0 0 111 

[Equation 8] 

(B i) = (H ' ) • (A i ) 



(7) 



(8) 



****** ~ a subject-copy image should be called for by things — it comes out. 
[0045] This matrix (H) is the spread function of blurring. 

[0046] Thus, what is necessary is just to consider the same spread function (H) to the array of each 1- 
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dimensional width in a two-dimensional full screen by this example, since the direction and pixel array of 
blurring were made in agreement. 

[0047] However, by the formula mentioned above, since a matrix (H) is not regular, an inverse matrix (H f ) does 
not exist. That is, from the number of the strange subject-copy image data bi and j, since there is little number of 
known quantity ai and j, a subject-copy image is not called for. 

[0048] Moreover, although it is needed that a matrix (H) is a square matrix, for that purpose, the number of the 
data of a matrix (Bi) must also be "m" too. 

[0049] That is, it must calculate by Bi (h=l-5). and the present example — m= 5 it is — since — it is necessary to 
set up the data which are equivalent to seven pieces from five data 

[0050] Then, said data are extrapolated and it corresponds by performing a correction operation. Here, since the 
image data which has breadth by current and blurring has the breadth only in a screen longitudinal direction, it 
should just extrapolate in a screen longitudinal direction to the detected image data (Ai). However, in 
performing a correction operation to the two-dimensional whole image data (A), to all ** (Ai), a extrapolation 
operation must be performed and the amount of operations increases dramatically. Then, in the image data (Ai) 
of the one-dimensional array containing each blurring, since it is the same, a spread function can consider 
giving the operational element of extrapolation to a spread function (H), and reducing the amount of operations. 

[0051] Therefore, it is [Equation 9], using a spread function (H) as a square matrix, in order to calculate 



(H) - 



1 


1 


1 


0 


0 


0 


1 


1 


1 


0 


0 


0 


1 


1 


1 


? 


? 


? 


? 


? 


? 


? 


? 


? 


? 



(9) 



It carries out. Here, the term shown by the (?) mark is the part which cannot set up the parameter of the amount 
of breadth of blurring because of lack of data. 
[0052] The term of this (?) mark is considered. 

[0053] Formula (5) The relation between the image data detected and subject-copy image data was shown. The 

formula of the part which includes a strange term in this example is [Equation 10]. 
h=2 

ai.4=£ {(1/3) • (bi,4+h)l =0/3) « {bi, 4+bi. 5+bi. 6} 

h=0 • • ■ (10) 

h=2 

ai.5=L {(1/3) ■ (bi,5+h)} =0/3)- {bi. 5+bi. 6+bi. 71 

h=0 • • ■ 01) 



It is expressed. Here, it is data besides the photographic coverage of the data of the image sensor which can 
acquire the term of bi6 and bi7 as shown in drawing 7 , and becomes a strange term. 
[0054] It is [Equation 11] when extrapolating by the difference formula of a ground floor, 
bi, 6=bi, 5+(bi, 4 tbi, 5©^fb#)=bi. 5Kbi, 5-bi. 4) 

=2-bi,5-bi,4 - • ■ (12) 

bi,7=2- bi,6-bi,5 

=3 - bi. 5-2 • bi, 4 • • ■ (13) 



It is expressed. A degree type is called for from a formula (10) and (11). 
[0055] 

[Equation 12] 
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at, 4={l/3) • (3-bi, 5) ••• (14) 
[Equation 13] 

ai, 5= (1/3) • {-3-bi. 4 + 6-bi. 5} 

• • • (15) 

In this case, (HI) becomes the following formula (16) about a spread function. 
[0056] 
[Equation 
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(H 1) = 



0 
0 
0 
0 



1 1 
1 1 
0 
0 
0 



0 0 

1 0 

1 1 1 

0 0 3 

0-3 6 



(16) 



Generally, it is k+m>j>m. It is the range and d=j-m. It carries out and is [Equation 15]. 
b i, j = (d + 1 ) • b 1, m-d-bi, (m- 1) 

• • ■ (17) 

It comes out. 

[0057] Magnitude of blurring (k) It responds, and by each thing of a spread function to do for term setting out, 

even when the magnitude of blurring differs, it can ask for a spread function similarly. 

[0058] It is [Equation 1 6] when carrying out by the difference formula of a first floor, in order to raise the 



precision of extrapolation. 
bi.6=bi,r 



5+(bi.5-bi,4)+ Kbi.5-bi.4)-(bi.4-bi,8) } 
=3 ■ bi.5-3 • bi,4+bi,3 
bi. 7=3 • bi. 6-3 • bi. 5+bi. 4 

=3 • (3 • bi, 5-3 • bi, 4+bi. 8)-3 • bi. 5+bi, 4 
=6- bi. 5-8 • bi,4+3-bi.3 



(18) 



(19) 



It is expressed. A degree type is called for from a formula (10) and (11). 
[0059] 

[Equation 17] 

ai, 4=(l/8) • {bi, 3-2 • bi, 4+4 • bi. 5) • • • (20) 

ai.5=(l/3)- {4 • bi. 3-11 • bi. 4+10- bi. 5| • • -(21) 



(H2) = 



1 


1 


1 0 


0 


0 


1 


1 1 


0 


0 


0 


1 1 


1 


0 


0 


1 -1 


4 


0 


0 


4 -11 


10 



(22) 



It becomes. 

[0060] in this case — even if come out and it is — magnitude (k) of blurring It responds, and even when the 
magnitude of blurring differs from the size of an array of pixel data by each thing of a spread function to do for 
term setting out, it can ask for a spread function similarly. 

[0061] Since the matrix (HI) of these spread functions and (H2) are regular, an inverse matrix exists. 
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[0062] The inverse matrix (HI 1 ) of a spread function (HI) including extrapolation by the difference of a ground 

floor is [Equation 19] by the well-known approach. 
1-10 2/3 -1/3 



(Hl') = 



0 1-11/3 0 

0 0 1-1 1/3 

0 0 0 2/3 -1/3 

0 0 0 1/3 0 



(23) 



It asks. 

[0063] The inverse matrix (H2 f ) of the spread function (H2) which includes extrapolation by the level difference 
of a first floor similarly is also [Equation 20]. 
1 -1 2/11 2A11 -1/11 



(H2' ) = 



0 I -40/33 5/11 -2/33 

0 0 34/33 -7/11 5/83 

0 0 2/11 2/11 -1/11 

0 0 -7/33 5/11 -2/33 



(24) 



It asks. The here above-mentioned formula (8) Subject-copy image data (Bi) are called for by calculating. 
[0064] The whole photographic subject image which has two-dimensional reverts by performing this operation 
on the whole screen to the horizontal one-dimensional array of the pixel which is the direction of blurring. 
[0065] That is, formula (8) It will carry out about array i=l-n of the longitudinal direction of a screen. 
[0066] The restoration function in this case (H 1 ) is good to all i at the same value. Restoration of this blurring 
image is performed in the image restoration section 5. 

[0067] The restoration function for correcting degradation of the image set up in this image restoration function 
setting-out section 4 may perform an inverse-matrix operation with the magnitude of blurring each time, or may 
stop it, if allowances are in storage, the matrix according to the magnitude of two or more blurring is searched 
for beforehand, and according to the magnitude of blurring, can be used by approaches, such as refer to the 
table, and can also shorten the operation time. 

[0068] Moreover, although the example using the level difference of a ground floor as an example of an 

operation of extrapolation of data and the example using the level difference of a first floor were explained, also 

in this operation, it does not limit to this, and if the value of each item of a matrix can be set up so that asking 

for strange data by extrapolation may be possible, the same result will be obtained. 

[0069] Moreover, when blurring is large, it is also possible by enlarging the degree (the aforementioned 

example rank of a difference) of the extrapolation for extrapolating data to raise the precision of correction and 

restoration. 

[0070] on the contrary, the degree of the extrapolation for the reliability of data becoming high and 
extrapolating data, when blurring is small — comparatively — small — carrying out — an operation — it is also 
possible to shorten required time amount. 

[0071 ] Although the case of a value small about the number of image data and the size of blurring was shown 
by this example in order to simplify explanation, these values do not have a limit in the value used for 
explanation at all. 

[0072] Next, with reference to the flow chart of drawing 4 , concrete actuation of the 1 st example mentioned 
above is explained. Here, the film mount 7 shall be equipped with the film 9. 

[0073] First, in order to read blurring information from a film, it blurs in the blurring information detecting 
element 1, and an information read-out indication signal is outputted (step SI). 

[0074] Next, it blurs and the blurring information on the direction of blurring and the magnitude of blurring is 
received from a detecting element 1 (step S2). And the direction signal of blurring is outputted to the image data 
read-out directional-control section 2 (step S3). The image sensor base 16 makes it by this rotate so that it may 
be in agreement with the direction of blurring, and the pixel array direction of the pixel train 20 of the image 
sensor of the image data read-out section 3, and positioning is made. 
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[0075] Next, read-out of a photographic subject image is directed in the image data read-out section 3 (step S4), 
and the image data of a photographic subject image is received (step S5). And the image data of a photographic 
subject is transmitted to the image restoration section 5 (step S6). 

[0076] Next, the information on the magnitude of blurring is transmitted to the image restoration function 
setting-out section 4 (step S7). And the operation of the restoration function for correcting degradation of the 
image which used the function of the breadth of an image and it by blurring for said image restoration function 
setting-out section 4 based on the information on the magnitude of blurring is directed (step S8). 
[0077] And it directs to transmit the restoration function for which said image restoration function setting-out 
section 4 was asked to the image restoration section 5 (step S9), and restoration of the image of a photographic 
subject is further directed in the image restoration section 5 (step S10). 

[0078] Next, the output of the image data of the restored photographic subject is directed in the image 
restoration section 5 (step SI 1). 

[0079] The restored image data is processed by a well-known image reconstruction monitor and the image 
printing equipment, and is outputted as a visual image by the above processings. 

[0080] Moreover, although the photography equipment which carries out magnetic recording of the direction 
and magnitude of blurring on a film at the time of photography is used in this example, the photography 
equipment which does not twist to magnetic recording but is electrically recorded on RAM (read only memory), 
ROM (random access memory), etc. may be used. Moreover, it is also possible not to record blurring generated 
at the time of photography, but for ** to also detect blurring of a photographic subject image from the image 
data itself by the image processing. 

[0081] Therefore, the image restoration equipment of this invention twists to blurring generated at the time of 
photography of a photographic subject image. The inequality of the spread function of an image and the relation 
of the array of the image data obtained is lost. Moreover, since [ therefore, ] the image which became possible 
[ amending the indeterminacy of the data in the edge of image data simply ], and deteriorated in blurring is 
easily correctable to accuracy, In the former, the motion picture camera meeting in the case where the 
photography and the telephoto lens in low brightness which were not able to be photoed are used according to 
generating of blurring increases. 

[0082] Moreover, as for this invention, it is needless to say for the deformation and application various in the 
range which are not limited to the example mentioned above and do not deviate from the summary of invention 
to others to be possible. 
[0083] 

[Effect of the Invention] The blurring image restoration equipment which loses the spread function of blurring 
and the inequality of the relation of the image data obtained according to this invention as explained in full 
detail above, and amends the indeterminacy of the data in an image data edge easily can be offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 3] 
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[Drawing 7] 
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[Translation done.] 
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